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ABSTRACT
Raccoons, skunks, and opossums (N=57, 60, and 60, respectively) were necropsied for parasite
detection and identification from September, 2001 until April, 2002. Qualitative coprological
exams and adult Baylisascaris collections have been completed. Fecal stages and/or types found
were Baylisascaris and Strongyloides-type (skunks and raccoons); Capillaria and Trichostrongyle-
type (raccoons and opossums); Acanthacephalan and ascarid type (opossums only); free larvae
(skunks only); and coccidial (protozoan) oocysts (all three host species). Adult Baylisascaris
were recovered from 33.3% of the raccoons and 58.3% of the skunks. Data collection relative to
this survey, which is still ongoing, includes the determination of Sarcocystis prevalence in excised
skunk and raccoon muscle as well as prevalence and magnitude of the numerous enteric
helminths recovered from the three host animals.
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INTRODUCTION
Many pathogenic organisms are reservoired in wild
(sylvatic) animals, which cause disease in domesticated
animals as well as in humans (latter diseases referred to
as zoonoses). Sarcocystis neurona is a protozoan parasite
of the opossum’s intestinal tract, but if the parasite is
ingested by a horse, central nervous system infection and
dysfunction follow, culminating in a disease called
equine protozoal myeloencephalitis (EPM) (NAHMS,
2001). All life cycles of S. neurona have not been totally
defined, especially in regard to the paratenic hosts that
both reservoir and distribute this protozoan parasite
(Dubey et al., 2001). Exposure of horses to the pathogen
is common, with sero-positive rates of 50% or higher
(Blythe et al., 1997). Fortunately, only a small percent-
age of exposed horses develop EPM, with early detection
and treatment proving very successful (Fenger, 1996).
Results from the current survey will be valuable in
assessing the extent of pathogen availability in our area,
a factor directly related to the health threat that exists for
horses.
The other parasites targeted in the current survey are
Baylisascaris procyonis and B. columnaris of the raccoon
and striped skunk, respectively. These nematodes are
entirely enteric in the above hosts, but assume aberrant
migrations (visceral, ocular, and neural larval migrans)
in paratenic hosts including humans (Kazacos, 1986).
These migrations are poorly diagnosed, and therapy is
usually not obviated until central nervous system
involvement is evident (Kazacos, 1982). Knowledge of
the prevalence of these nematodes is therefore very
important from the standpoint of human health con-
cerns, especially in relation to those individuals who uti-
lize the more natural parts of our “Natural State”.
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MATERIALS AND METHODS
Raccoons, opossums, and skunks were obtained start-
ing in September of 2001 and collection continues at this
time (May, 2002). The primary source of specimens was
recent intact road-kill (< 1 day from time of demise). In
addition, live-trapped animals humanely euthanized via
gun-shot were also used. These latter animals were
obtained under Arkansas Game and Fish Commission
permit (License No. 197009 222001 112347). An ade-
quate sample size of 60 animals per species was set as a
target, which has been reached for skunks and opossums
but not for raccoons (N=57).
All animals were necropsied according to standard
protocol as provided below:
(1) Haircoat and skin inspected for external para-
sites or lesions (i.e. mange).
(2) Abdominal and thoracic cavities opened ven-
trally along the entire midline.
(3) Intestinal tract from stomach to rectum
removed (fecal sample obtained at this time for qualita-
tive parasite egg detection via saturated MgSO4 flotation
followed by microscopic examination).
(4) Intestinal tract opened lengthwise and all con-
tents washed over a #120 mesh sieve.
(5) Sieve residue placed in formalin until subse-
quent inspection, in total, at 10-40x for parasite collec-
tion, identification, and counting.
In addition to the above, sections of muscle were
obtained from all skunks and the majority of the rac-
coons for shipment to Dr. Ellis Greiner (University of
Florida School of Veterinary Medicine) for research as to
the content and identity of encysted protozoan parasites
(e.g. S. neurona ).
Microscopy was conducted with a stereoscopic
microscope for magnifications < 40 X and a compound
microscope for magnifications > 40X. Small helminths
(<2 CM) were cleared in lactophenol for 24 hrs. prior to
inspection and/or photography. In regard to photogra-
phy, egg and helminth images were received through a
color video camera and digitized to a computer for
recording.
RESULTS AND DISCUSSION
At the time of this writing, data collection is still in
progress. Results from completed qualitative coprologi-
cal examinations as well as the isolation, identification,
and counting of adult B. procyonis and B. columnaris can
be reported at this time.
The prevalence rates of the different types of fecal
stages detected during the coprological exams are given
in Table 1. Pictures of the various stages are given in Fig.
1. Strongyloides-type eggs were the most frequently
found in skunk samples—an egg characterized by the
inclusion of a motile larva. Additionally, 68% of the
skunk samples were positive for coccidial (protozoan)
oocysts and 32% were positive for B. columnaris eggs.
For raccoon samples, Trichostrongyle-type eggs were the
most common, followed in frequency by coccidial
oocysts and B. procyonis eggs. The most prevalent egg
type found in opossum samples was acanthacephalan
(“thorny-head”), a class of parasite only seen in the
opossums obtained in the survey.
The opossum is the primary if not sole definitive host
for S. neurona. In our survey, only 9.7% of the opossums
were passing coccidial oocysts. In addition to a low fre-
quency of oocyst shedding, the oocysts passed by the
opossums in the survey did not appear (description and
size) to be S. neurona (Cheadle et al., 2001). This appar-
ent lack of S. neurona detection in the surveyed opos-
sums might be due to laboratory technique and chemi-
cals, factors extremely critical for the successful isolation
of S. neurona stages (E. Greiner, personal communica-
tion). Therefore, documentation of S. neurona presence
in Arkansas will hopefully be provided by the histologi-
cal and molecular (DNA) work done at the University of
Florida School of Veterinary Medicine from the raccoon
and skunk muscle samples as obtained in this survey.
Characterization of the adult Baylisascaris burdens
found in the surveyed raccoons and skunks is given in
Table 2. Pictures of these nematodes are presented in Fig.
2. Adult forms of these parasites were found in 33.3%
and 58.3% of the raccoons and skunks, respectively.
Rates of patent infections (positive for fecal egg counts)
were slightly lower due most likely to worm maturity.
Overall rates of infection by these nematodes will
undoubtedly be higher, once all smaller parasite forms
are identified and counted.
As can be seen from the above data, Baylisascaris is of
high prevalence in our area. Numerous reports docu-
ment the adverse effects of this parasite when it is acci-
dentally ingested by humans and migrates to the eye
(ocular larval migrans) or brain (neural larval migrans)
(Kazacos, 1986; Kazacos, 1997; Kazacos and Boyce,
1989). In addition, non-human vertebrates serving as
paratenic hosts also suffer from the nematode’s larval
migration (Clark et al., 1969; Kazacos, 1981; Stringfield
and Sedgwick, 1997). Therefore, without question, this
parasite is ubiquitous and poses considerable threat to
human as well as animal health and should be scruti-
nized along with the more notorious sylvatic, zoonotic
parasites such as Giardia, Toxoplasma, Echinococcus, and
Trichinella.
THE STUDENT JOURNAL OF THE DALE BUMPERS COLLEGE OF AGRICULTURAL, FOOD AND LIFE SCIENCES 19
DISCOVERY VOL. 3, FALL 2002
ACKNOWLEDGMENTS
Funding for this research has been obtained from
Merial, Inc., Fort Dodge Animal Health, and the
University of Arkansas Dale Bumpers College of
Agriculture, Food and Life Sciences.
LITERATURE CITED
Blythe, L.L., D.E. Granstrom, D.E. Hansen, L.L. Walker, J.
Bartlet, and S. Stamper, 1997. Seroprevalence of
antibodies to S. neurona in horses residing in
Oregon. J. Am. Vet. Med. Assoc. 210:525-527.
Cheadle, M.A., J.B. Dame, and E.C. Greiner, 2001.
Sporocyst size of isolates of Sarcocystis shed by the
Virginia opossum. Vet. Parasit. 95:305-311.
Clark, G.M., C.B. Philip, and L. Fadness, 1969.
Observations on the effect on mice of concurrent
infections of Ascaris columnaris and certain neu-
rotropic arboviruses. Folia Parasitol. 16:67-73.
Dubey, J.P., D.S. Lindsay, W.J.A. Saville, S. Reed, D.E.
Granstrom, and C.A. Speer. 2001. A review of
Sarcocystis neurona and equine protozoal myeloen-
cephalitis (EPM). Vet. Parasitol. 95:89-131.
Fenger, C.K. 1996. EPM (equine protozoal myeloen-
cephalitis): Early detection means more successful
treatment. Large Animal Veterinarian.
March/April:14-20.
Kazacos, K.R. 1981. Animal and public health implica-
tions of the nematode genus Baylisascaris. Proc.
Amer. Assoc. Vet. Parasitol. 26:21.
Kazacos, K.R. 1982. Contaminative ability of
Baylisascaris procyonis infected raccoons in an out-
break of cerebrospinal nematodiasis. Proc. Helm.
Soc. Wash. 49:155-157.
Kazacos, K.R. 1986. Raccoon ascarids as a cause of larva
migrans. Parasitol. Today. 2:253-255.
Kazacos, K.R. Visceral, ocular and neural larva migrans.
In Pathology of Infectious Diseases. Vol. 2. 1997 Ed.
D.H. Connor et al. Stanford, CT. pp 1459-1473.
Kazacos, K.R. and Boyce, W.M. 1989. Baylisascaris larva
migrans. J. Am. Vet. Med. Assoc. 195:894-903.
Springfield, C.E. and C.J. Sedgwick, 1997. Baylisascaris :
A zoo-wide experience. Proc. Am. Assoc. of Zoo
Veterinarians, pp. 73-77.
NAHMS. 2001. Equine protozoal myeloencephalitis
(EPM) in the U.S. USDA: APHIS: VS, CEAH,
National Animal Health Monitoring System. Fort
Collins, Co. #N312.0501.
20
Table 1. Prevalence of progeny shedding by type of fecal stage and host.
Characterization of Percentage of animals positive
fecal stage/type by host
Skunk Raccoon Opossum
Baylisascaris 32.0 25.6 0.0
Strongyloides - type 70.0 7.7 0.0
Trichostrongyle - type 0.0 84.6 41.9
Capillaria 0.0 28.2 32.3
Acanthacephalan 0.0 0.0 87.1
Ascarid - type 0.0 0.0 16.1
Free larvae 22.0 0.0 0.0
Protozoan oocyst 68.0 74.4 9.7
Table 2.  Comparative characterization of adult Baylisascaris burdens as found in this study.
Host (Nematode)
Item Raccoon Skunk
(B. procyonis) (B. columnaris )
Arithmetic mean for adult forms in positive animals 13.7 5.0
Range in number of adult forms in positive animals 1-40 1-19
% of animals infected with adult forms 33.3 58.3
% of animals with positive fecal egg counts (% patent) 25.6 32.0
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Fig. 1b. Parasitic eggs from raccoon, fecal flotation.Fig. 1a. Parasitic eggs from opossum, fecal flotation.







6.  Protozoan oocyst
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Fig. 2. Typical Baylisascaris specimens recovered and
counted as adults
Baylisascaris procyonis Baylisascaris columnaris
